Abstract
Introduction
arnings surprise occurs when the firm's reported earnings per share deviates from the street estimate or the analysts' consensus forecast. The unexpected earnings have been found to be useful in predicting abnormal stock returns. The investment implications of the size and sign of the unexpected earnings in global equity markets are well addressed in recent years. For example, Sultan (1994) finds that the unexpected earnings can be used as a discriminator between stocks that performed relatively well and stocks that performed relative poorly in Japan. Brown and Jeong (1998) show that an earnings surprise predictor is effective in selecting stocks from S&P 500 firms. Dische and Zimmermann (1999) report that abnormal returns can be earned from the portfolio of the Swiss stocks exhibiting the most positive earnings revision. Conroy, Eades and Harris (2000) find that stock prices are significantly affected by earnings surprises in Japan. Mozes (2000) shows that the strategy of buying stocks on the basis of positive forecasted earnings surprises is more profitable for value firms than for growth firms. Bird, McElwee and McKinnon (2000) provide insights into how to identify investment opportunities based on earnings surprises and highlight the extent to which the opportunities differ across countries. Hsu (2001) demonstrates that it is profitable to take a long position in the portfolios with the highest earnings surprises and a short position in the portfolios with the lowest earnings surprises in the Asia/Pacific equity market. Levis and Liodakis (2001) conclude that positive and negative earnings surprises have an asymmetrical effect on the returns of low-and high-rated stocks in the U.K. However, not much on the subject is documented for specific industry sectors. The objective of this study is to contribute to the literature by adding this missing piece. The focus is on the U.S. technology sector as it has attracted significant public interest in recent years. This paper first examines if a trading strategy on the basis of earnings surprises worked in the U.S. tech sector. Then it investigates if the strategy worked better for firms followed by fewer rather than more financial analysts.
Data And Analysis
This study is based upon a sample of the U.S. tech firms with fiscal year ending in March, June, September or December compiled in I/B/E/S History database for the period 1994 -2000. To eliminate firms with inactive trading, the sample includes only those firms followed by at least three financial analysts. The sample universe consists of roughly 270 tech firms in 1994, growing to 500 firms in 2000, resulting in 7966 stock-quarter observations for the analysis.
To see if earnings surprises can be used to construct a trading strategy, the relationship between earnings surprises and stock performance is examined. Standardized unexpected earnings, SUE, is used to measure earnings surprise:
…where SUE Q = quarter Q standardized unexpected earnings A Q = quarter Q actual earnings per share reported by the firm F Q = quarter Q consensus earnings per share forecasted by analysts in quarter Q-1 SD Q = quarter Q standard deviation of earnings estimates SUE measures the earnings surprise in terms of the number of standard deviation above or below the consensus earnings estimate. The absolute value of SUE measures the degree of unexpected earnings and the sign of SUE indicates whether the unexpected earnings are above or below the consensus estimate. That is, the greater the positive SUE the greater the earnings surprise above the earnings estimate while the smaller the negative SUE the greater the earnings surprise below the earnings estimate. There's no earnings surprise when SUE equals zero; the actual earnings per share is in line with the consensus earnings estimate.
At the end of each quarter from 1994.4 to 1999.4, firms are ranked on the basis of their SUE scores and categorized into one of the five portfolios. The portfolio ranked the highest on SUE contains firms with SUE  5 and the portfolio ranked the lowest on SUE contains firms with SUE  -5. The main interest of the analysis is on these two extreme portfolios.
The 3-month holding period rate of return, R, is then calculated as the sum of the stock's dividend yield and capital gains yield for each firm:
…where Rt+3 = three-month holding period rate of return, transaction made in month t DIVt+3 = dividends on common stock during the three-month holding period Pt+3 = month t+3 price of stock Pt = month t price of stock Table 1 summarizes the descriptive statistics of the 3-month holding period returns for the portfolios ranked the highest and the lowest on SUE. The highest SUE portfolios outperformed the lowest SUE portfolios in terms of both mean return and median return in all 20 quarters when the stock transactions were made at the ending month of SUE quarter for the period 1995.1 to 1999.4. Figure 1 shows the quarterly mean returns for the two portfolios over the quarters 1995.2 to 2000.1. The differences between the two portfolios' mean (median) returns ranging from 12.7% to 62.3% are statistically significant for all 20 investment periods. The implication is that going long in the portfolios with SUE  5 and going short in the portfolios with SUE  -5 can generate handsome arbitrage profits in every single quarter from 1995.2 to 2000.1. As SUE information is not available at the end of the SUE quarter in practice, predicting SUE is an important task for fund managers and investors. 
LOWEST SUE PORTFOLIOS
Accurately predicting SUE is extremely rewarding but it's not an easy job, especially for individual investors with limited information. Is trading according to the public information of past SUE still profitable? In practice, firms announce quarterly earnings within two months after the end of the quarter for the first three quarters and within three months after the end of the fourth quarter. To ensure that SUE information is available to the public at the time of the stock transactions, the stocks are bought in May, August, November and March hereinafter in this study. Once again, firms are ranked according to their SUE scores and placed in one of the five portfolios for each of the SUE quarters, 1994.4 -1999.3. All stocks are held for three months and sold at the end of the 3-month holding period; the reposition of portfolio holdings takes place every three months throughout the 5-year study period. Table  2 shows the holding period return statistics by SUE category. Notice that the portfolios with SUE  5 outperformed the portfolios with SUE  -5 in 18 out of the 20 investment periods in terms of both mean and median returns. The two exceptions are SUE quarters 1996.3 and 1998.4. Also shown in Table 2 is that the higher returns generated by the portfolios are not associated with the higher standard deviations. That is, risk as measured in terms of the dispersion of the returns is not a factor in determining the portfolio return over the 5-year investment horizon in this study. Table 2 suggests that investors could have reaped arbitrage profits if they traded portfolios on the basis of the previous quarter's SUE scores, i.e., bought the highest SUE portfolios and short sold the lowest SUE portfolios every three months. Stock transactions were made two months after the end of the SUE quarter for the first three quarters and three months after the end of the SUE quarter for the fourth quarter.
The strategy seems tempting, the question is: Are the spreads between the two portfolios statistically significant? This study examines whether excess returns (losses) indeed exist in the highest (lowest) SUE portfolios and if they are significant statistically. Excess return (loss) is defined as the difference between the mean return of each SUE portfolio and the mean return of all SUE portfolios in each investment period. Table 3 presents the excess mean returns (losses) by SUE category. As displayed in the table that the portfolio ranked the highest on SUE generated excess returns in 17 out of the 20 investment periods. Its overall mean of the excess returns is 6% with standard deviation of 6.5% and is significant at .0005 level. On the other hand, the portfolio ranked the lowest on SUE yielded excess losses in 15 out of the 20 investment periods. Its overall mean of excess losses is 3.3% with standard deviation of 6.2% and is significant at .05 level. The results suggest that arbitrage returns could be achieved by trading portfolios on the basis of past earnings surprises. If investors bought (short sold) the U.S. tech stocks with SUE  5 (SUE  -5) two or three months after the end of SUE quarter from 1994.4 to 1999.3 and rebalanced their portfolio holdings every three months, they would have earned a handsome arbitrage quarterly mean return of 9.3% (=6%+3.3%) over the 5-year investment horizon. To see if the number of financial analysts following the firm plays any role in the relationship between SUE and the subsequent stock performance, the analysis is repeated in each of the three subgroups: group 1 contains the firms followed by no more than 5 analysts, group 3 with at least 10 analysts and group 2 contains the rest of the firms in the sample. The results are summarized in Tables 4, 5 and 6. The portfolios that consistently outperformed the others across all three groups are the ones with SUE  5. The mean excess returns are 3.8% (t-statistics = 2.302), 7.3% (t-statistics = 3.661), and 9.5% (t-statistics = 4.449) in groups 1, 2, and 3 respectively. The arbitrage trading strategy, taking a long position in the highest SUE portfolios and a short position in the lowest SUE portfolios is effective only in group 1. As is evidenced in Table 4 , when the stocks are followed by three to five financial analysts, the 3.8% mean excess return from investing in the highest SUE portfolios and the 4.3% mean excess loss from investing in the lowest SUE portfolios are statistically significant at .05 level. The arbitrage quarterly mean return equals 8.1% (=3.8%+4.3%) if investors adopted the trading strategy and repositioned their portfolio holdings on 3-month intervals over the 5-year study period. Tables 5 and 6 reveal that the arbitrage trading strategy is no longer effective when the stocks are followed by more than five analysts. As the stocks are monitored by more analysts in the market, more relevant information about the firm may be available to the public sooner and thus, arbitrage opportunities disappear. Nevertheless, when firms are followed by more than five analysts, investors could still gain more than 7% (significant at .005 level) quarterly mean excess return by investing in portfolios with SUE  5 over the five-year investment horizon. The weak form of efficient-market hypothesis states that one cannot make easy profits by acting on past information. That is, the market has no memory and knowing the past doesn't help in generating future returns. The results presented in this study seem to suggest otherwise. Is the market really inefficient in its weak form? Instead of refuting the hypothesis, one possible explanation for the results in this study is explored. To see if the size and sign of past SUE might be indicative of the size and sign of future SUE, the serial correlations of SUEs over the quarters of 1994.4 -1999.2 are calculated and summarized in Table 7 . It is interesting to note that the SUE in quarter Q is positively correlated with the SUE in the subsequent four quarters, Q+1, Q+2, Q+3 and Q+4, with the mean correlation coefficient equaling .349, .255, .226 and .180 respectively. Figure 2 displays that the coefficients of correlation are positive in all paired quarters, thus the stock with high SUE tends to have high SUE in subsequent quarters and vice versa. Trading on the basis of previous quarter's SUE is profitable as it is directly correlated with the SUE in the subsequent quarter. It is possible that trading on past SUE won't be effective when the previous quarter's SUE is no longer strongly correlated with the subsequent quarter's SUE in the future. 
Summary And Conclusions
This study shows that unexpected earnings are useful in identifying portfolios that yield excess returns in the U.S. tech sector. The highest SUE portfolios outperformed the lowest SUE portfolios in terms of both mean and median returns in every single quarter from 1995.2 to 2000.1 when the portfolios were invested at the ending month of the SUE quarter for the quarters of 1995.1 to 1999.4. As SUE information is not available at the end of the SUE quarter, accurately predicting SUE is extremely rewarding for fund managers and investors in the U.S. tech stock market. In addition, the study finds that arbitrage returns could be achieved by trading portfolios on the basis of past earnings surprises. If investors bought (short sold) the U.S. tech stocks with SUE  5 (SUE  -5) two or three months after the end of SUE quarter from 1994.4 to 1999.3 and rebalanced their portfolio holdings every three months, they would have earned a handsome arbitrage quarterly mean return of 9.3% over the 5-year investment horizon. The study demonstrates that this trading strategy is most effective when the firms are followed by three to five financial analysts. When the stocks are widely monitored by analysts in the market, more relevant information about the stock may be available to the public sooner and thus, arbitrage opportunities disappear. Nonetheless, when firms are followed by more than five analysts, investors could still gain more than 7% (significant at .005 level) quarterly mean excess return by investing in portfolios with SUE  5 over the five-year investment horizon. Finally, the study suggests that trading on the basis of previous quarter's SUE is profitable as it is directly correlated with the SUE in the subsequent quarter. It is possible that trading on past SUE won't be effective when the previous quarter's SUE is no longer strongly correlated with the subsequent quarter's SUE in the future. 
